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Abstract 
Any education, including mathematical education, has a double effect. On the one hand, the learner gains knowledge, on the 
other hand, he builds those skills which are engaged in work, develop the forces necessary to perform this education. 
Mathematical education builds thought. Of course, other actions are involved in building thought, but the role of Mathematical 
education is essential. 
The article presents the contribution of the new technologies to learning Mathematics by revealing the way in which online 
libraries and Internet sources of information may become relevant, once the students have successfully covered a program of 
computer-assisted education, as well as how Mathematical knowledge may be consolidated, applied and evaluated.  
This article is part of an empirical research on learning theories policies and practices of teaching mathematics with new 
technologies that will lead to the development of cognitive skills among students in solving problems. 
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1. Introduction 
The hypothesis may be reduced to the following statement: achieving mathematical education by using the new 
information and communication technologies often represents a catalyst for changes in education, for creating 
mathematical thinking and building skills in solving mathematical problems. 
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The results of the questionnaires applied in computer-assisted education reveal the fact that the educational 
process conducted by means of the new technologies is much more efficient than the traditional education methods, 
on condition that appropriate design is performed. 
From this hypothesis, there derived the following research objectives: 
• identification of an approach to solving mathematical problems during pedagogical training days; 
• conducting a systematic research upon the way in which logical thinking is formed through mathematical 
education; 
• suggesting certain models for solving mathematical problems by using: analysis, synthesis, abstraction, 
generalization, concretization, comparison and analogy. 
During the study, we have used the following research methods and techniques: 
• the method of analyzing school documents elaborated in compliance with the information obtained by studying 
school documentation, for example: curricula, textbooks,  selections, workbooks, notebooks; 
• the comparative method: investigation and classification, evaluating documents, applying comparison to find 
proper solutions to the problems under study; 
• the content analysis has enabled the comparison of results by recordings, drawings, etc., using quantitative 
techniques such as the schedule for using the AEL laboratory, diagrams, or qualitative techniques, semantic 
matrixes; 
• observation during pedagogical training was a research method based on conducting lessons by using the new 
communication and information technologies. A relevant characteristic of the method is to record facts and 
phenomena from the students’ behaviour, without any interference which might generate or alter them. The basic 
tool consisted of the observational sheet. 
• the pedagogic research involved methods of mathematical statistics in its various stages, for example: criteria 
for measuring tools, processing the results obtained through informational methods and investigating the 
hypotheses. 
In the attempt to build skills in working with a computer, Internet programs and platforms, the focus should be on 
the process itself and also on knowledge, with the purpose of solving a series of problems occurring in everyday 
situations.
By designing and conducting this experiment during pedagogical practice, the students have developed the 
following skills: 
1. analysis, synthesis, abstraction and generalization of scientific/psycho-pedagogical information; 
2. systematic organization and creative application of knowledge in the educational activity; 
3. efficient communication and relating with students and educational partners; 
4. autonomous use of information in the didactic and managerial activity; 
5. identification and scientific solving of problems and situations from the socio-educational environment. 
2. The efficiency of the new technologies 
This study deals with:  
- ways of approaching AEL lessons, according to contract no. 5469/29.08.2008, in mathematical education, in 
primary, middle and high-schools; 
- performing systematic observation on the use of AEL laboratories during pedagogical training classes;  
- suggesting methods for using the handbook AEL 6, Version 5.2, created by SIVECO, Romania;  
- the impact of implementing a continuous training course for teachers from Bacău, with a view to building 
mathematical thinking and skills in approaching the solving of certain problems. 
The new information and communication technologies have supported schools in focusing especially upon the 
essential purpose of pedagogical training. The students’ and teachers’, namely the beneficiaries’ level of satisfaction 
regarding the results of the programmes of introducing the new technologies in education constitutes a relevant 
indicator of the positive impact of these programs. The new technologies often represent a catalyst for change in 
education, on different levels, but they alone cannot set the direction for change or for the most appropriate type of 
change.  
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The most frequent difficulties related to the research upon e-learning programs are generally correlated with a 
lack of unitary vision upon the educational system and process and, therefore, a weak configuration of the 
implemented programme in terms of: 
 - harmonizing the ICT component with other reforming initiatives or with the training level required by change;  
- integrating into the programme some interventions in other determining areas (curriculum content, evaluation, 
pedagogical training of the teaching staff);  
- reviewing all the aspects related to computer-assisted training (educational soft, connectivity, training, 
equipment). 
The analysis and interpretation of the results of the e-learning programs conducted on a national and institutional 
level, as well as consideration of the evolving theoretical basis of the e-learning field may contribute to improving 
the strategic view through which decision factors are engaged in initiatives of updating the educational process, 
changing the educational systems and building a knowledge based society. 
The ICT classes introduced in the Romanian middle school education have been timely. They facilitate virtual 
and interactive learning experiences with the purpose of improving access to quality education. Equipping schools 
with ICT support has led to enhanced institutional communication and collaboration to the benefit of education, as 
well as improved information, managerial and didactic activities on the level of educational institutions. 
The 13 AEL packs existing in schools: Pack 1 – Primary education (285 lessons); Pack 2 – Mathematics grades 
V-VIII (82 lessons);  Pack 3 – Mathematics grades IX-XII (61 lessons); Pack 4 – History (590 lessons); Pack 5 – 
Biology (294 lessons); Pack 6 – Ecology (67 lessons); Pack 7 – Sociology (76 lessons); Pack 8 – Civics (91 
lessons); Pack 9 – Economy (10 lessons); Pack 10 – Logic (43 lessons); Pack 11 – Philosophy (55 lessons); Pack 12 
– TIC (90 lessons); Pack 13 – Physics (256 lessons), have been supporting teachers in teaching-learning and 
evaluating mathematical knowledge. From the 2000 AEL lessons, 225 are for Mathematics. 
During the course of Mathematics Didactics for the initial training of teachers of Mathematics, the AEL 
handbook elaborated by SIVECO Romania was used. This contained information:  
-  for the guide on editing rights in the Library;  
-  for the guide on creating lessons;  
-  for entering the guide on adding resources;  
-  for entering the guide on creating lesson moments;  
 - for entering the guide on copying/moving. 
Following the use of this information and the taking over of some models, the students have created programmes, 
teaching-learning and evaluation sheets on: - The Quadrilateral. Basic notions; - The Areas of Private Quadrilaterals; 
- The Concave and Convex Quadrilateral; - The Parallelogram; - The Mutual Bisectors of a Parallelogram; - The 
Rectangle; - The Square; - The Rhomb; - The Trapezoid; - Classification of Trapezoids; - Angles; - Similarity of 
Triangles; - Leg Theorem; - Height Theorem; - Pythagoras’s Theorem. 
The remarks on computer-assisted training in pre-academic education may be grouped on several levels, the 
evaluation reports highlighting an entire series of advantages, from the benefits related to lesson coordination and 
orientation towards constructivist strategies, to facilitating the reaching of learning objectives and differentiating 
learning in class: 
x Teachers claim that ICT contributes significantly to facilitating the achieving of learning objectives, followed by 
a loosening of the didactic activity;  
x In terms of students’ benefits, teachers believe that ICT enhances active, interactive and participatory learning. 
Half of the teachers have noticed the fact that using the new technologies contribute essentially to conducting 
appropriate differentiated education with students;  
x The influence of ICT upon modelling the teaching strategies used by the teacher:  
a.) Computers are particularly useful in adapting the learning activities to students with special needs or learning 
difficulties;  
b.) Computers facilitate the teaching activity in class;  
c.) The technology in class has had no impact upon the students’ teaching activity; 
d.) The new technologies facilitate the quick transition from the model of expository teaching to the student-
centred model, which implies constructivist teaching/learning techniques; 
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e.) The online training and evaluation tools have provided teachers with immediate feedback regarding the 
activity of students and new resources for designing customized training based on the Internet, when remedy 
or diversification actions were needed; 
f.) The majority of teachers say that their work load has increased due to the additional managerial tasks and the 
need to design extra teaching activities related to the students’ use of computers.  
3. Aspects of the research  
The research was conducted during the second term, February-May 2012, by observing some lessons on 
Mathematics and Information technology, during the days of pedagogical practical training, involving 46 third-year 
students from the Department of Mathematics-Informatics, “Vasile Alecsandri” University of Bacău.
The aim was to observe the building of mental operations such as analysis, synthesis, abstraction, generalization, 
concretization, comparison and analogy, during lectures of Mathematics involving the use of a computer. The 
research was conducted at ”ùtefan cel Mare” National Pedagogical College of Bacău, by  attending 56 lessons of 
Mathematics and 56 lessons of Information and Communication Technology, involving a group of 300 students in 
the 1st-4th grades, 260 middle school students and 67 teachers of different specializations. 
During this interval, through systematic observation and application of questionnaires on how the curriculum 
approaches the issues of computer-assisted education, the use of AEL laboratories, the ICT lessons in Mathematics, 
the 46 students demonstrated, by means of the questionnaire results, that computer-assisted education is as efficient 
as traditional educational methods, on condition that they are properly designed.   
3.1. The hypothesis of the research 
The hypothesis may be reduced to the following statement: achieving mathematical training in building mental 
operations with the support of the new technologies, leads to building cognitive skills and developing an appropriate 
behaviour in solving mathematical problems. 
The results of the evaluations applied in computer-assisted education have shown the fact that the educational 
process performed with the help of the new technologies is much more efficient than the traditional educational 
methods, on condition that proper planning is performed. 
3.2. The research objectives 
From this hypothesis, there derive the following research objectives: 
• observation of some approaches to solving mathematical problems during the days of pedagogical practice; 
• accomplishment of a systematic research on how mental operations are build through mathematical education 
may be carried out during a day of pedagogical practice; 
• proposing some models for solving mathematical problems involving the use of analysis, synthesis, abstraction, 
generalization, concretization, comparison and analogy.  
3.3. The research methodology 
During the study, we used the following methods and research techniques: 
• the method of analyzing the school documents created in compliance with the information obtained by studying 
the school documents, for example: educational programmes, textbooks,  selections, workbooks, notebooks;   
• the comparative method as a method of investigation, by evaluating questionnaires, which uses comparison in 
finding the adequate solutions to the investigated problems; 
• the content analysis enabled the comparison of results, by recordings, drawings, etc., using quantitative 
techniques such as the schedule for using the info lab, the lessons’ handbook, the list of AEL disciplines and levels, 
diagrams or qualitative techniques, semantic matrixes. 
• the observation during pedagogical practice was a method of research based on the direct conducting of lessons 
that use mental operations. One major characteristic of this method was the recording of actions and phenomena 
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from the student’s behaviour without interferences which might generate or alter them. The basic tools used were 
the observational sheet and the questionnaire. 
• the pedagogical research has used methods of mathematical statistics, in its various stages, for example: the 
criteria for the measuring tools, the processing of minimal information methods and investigating the hypotheses. 
4. The results of the research     
The socio-professional impact estimated by students or teachers that benefit from the e-learning programs is 
obvious when they are asked about the short- or long-term advantages or disadvantages related to the access to this 
technology. 
The majority of students (a group of 560 students) admits that those who haven’t had access to a computer would 
latter be disadvantaged (86,4%),  whereas  only 11,7% consider that accessibility to the new technologies is 
irrelevant. 86,3% of the students admit to the danger represented by excessive use of the computer, only 13,1% of 
them considering that excessive computer use cannot have negative effects.  
The use of ICT from the perspective of professional training and insertion of the young graduate is obvious for 
95% of the teaching stuff and students. 72% of the teachers and 81% of the students agree that ICT lessons have led 
to the multiplication of continuous learning opportunities. 
The National Pedagogical College has 187 computers connected to the Internet. The school’s ICT equipment has 
a direct impact upon facilitating institutional communication and collaboration in education, as well as upon creating 
educational, administrative and didactic projects. 50% of the teaching stuff affirms that they use the computer in 
preparing lessons and presenting the lesson content, facilitating the achieving of the lesson’s objectives. 
Regarding the advantages for students, 70% of teachers consider that ICT supports active-participatory learning, 
contributing to an adequate achievement of a differential education by adapting the learning activities to students 
with special needs or difficulties in learning. 65% of teachers affirmed that the lessons during which they had used 
ICT addressed the different learning styles of students, whereas 80% agreed that the technology has an impact upon 
the involvement of students in learning. 
5. Conclusions 
The analysis of the activities of the 300 students in the 1st-4th grades has shown that: the students who had been 
instructed with the help of computers tend to learn more in a shorter time; the students have obtained 15% higher 
marks in writing, 18% higher in Mathematics and 15% higher in reading.  
The students were able to identify the specific sources where they could find information on different subjects. 
The percentage of students who declared their interest in the disciplines they studied rose from 73,1% to 89,55.  
In middle school, 58% students from the 7th grade and 48% of students in the 8th grade consider that laptops 
provided support in elaborating papers of a higher quality and improving their attitude towards school.  
The students obtained results in the National Evaluation exam, for Mathematics and the Romanian Language, 
which were better than the results of other students from other schools in town. 
The students discovered that using technology in achieving mathematical education with a view to building 
mental operations and facilitating creative learning based on projects, leads to the building of cognition skills and 
develops a suitable behaviour in approaching the solving of mathematical problems. It may also motivate students 
who are not very fond of school, and teachers were made to change their views regarding their lesson planning 
activity. 
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